An in vitro study of LH release, synthesis and heterogeneity in pituitaries from proestrous and short-term ovariectomized rats.
It is known that acute ovariectomy (OVX) greatly attenuates the pituitary luteinizing hormone (LH) response to gonadotropin-releasing hormone (GnRH) in vitro. The present study evaluated possible quantitative and/or qualitative differences in the biosynthesis and secretion of LH in pituitaries from proestrous and acutely (72 h) OVX rats. Paired anterior pituitary glands were incubated for 4 h in a medium containing +/- 10 nM GnRH. Pituitary and secreted LH were measured by radioimmunoassay with differences in total LH (tissue plus medium) +/- GnRH being indicative of GnRH-stimulated LH synthesis. Qualitative changes in LH were evaluated by isoelectrofocusing (IEF). The results show that the major form of LH stored in and released from the pituitaries consisted of LH molecules with an isoelectric point (pI) in the alkaline pH range (alkaline LH), and a lesser amount (approximately 30%) of LH molecules in the acidic pH range (acidic LH). The ratio of alkaline/acidic LH observed in the pituitary and medium was similar in the proestrous and OVX groups, although the amount of alkaline and acidic LH release in response to GnRH was 2-3 times greater in the proestrous group. In both groups, the alkaline/acidic LH ratio of secreted LH was higher in the presence of GnRH than in its absence. Alkaline LH synthesis was increased by GnRH in both groups, with the response being greater in the proestrous than in the OVX group; GnRH-stimulated acidic LH synthesis was observed only in the proestrous group. In both groups, the amount of LH synthesized was about 60% of the amount released, which suggests that LH synthesis does not fully account for differences in GnRH-stimulated LH release. Treatment of pituitary extracts with neuraminidase decreased acidic LH, and proportionately increased alkaline LH. These results suggest that the quality of LH stored in and secreted from pituitaries of proestrous and OVX rats is similar, and that there is a preferential release of the major alkaline LH isoform in response to GnRH. The ovarian steroid environment, presumably estradiol, proportionately increases the amount of alkaline and acidic LH released, and differentially affects the amounts of the various isoforms synthesized in response to GnRH. The charge heterogeneity of alkaline and acidic LH may be related to the sialic acid content of the LH molecule.